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This Taunton River Watershed Management Plan is intended to be a comprehensive 
long-term roadmap to protect and restore the sensitive natural resources of the Taunton 
watershed while enhancing the quality of life and vitality of the residents who live, work, 
and play in the watershed.  The planning effort has been divided into three phases 
consisting of: 
 
• Phase I – data collection, initial watershed assessment, long-term visioning and 
scoping for subsequent phases; 
• Phase II – implementation of targeted pilot projects to highlight and demonstrate 
specific management measures; and 
• Phase III – widespread implementation of management measures and plan 
adaptations as necessary to reflect changing conditions.  
 
This report is the culmination of Phase I which included the following important 
accomplishments: 
 
• The collection of detailed baseline data related to water use and water transfer 
throughout the watershed; 
• Development of a planning-level water balance tool to evaluate human impacts to 
the natural water balance in the watershed; 
• Performance of a planning level assessment of hydrologic conditions and 
ecological indicator conditions in the over 100 subbasins of the watershed to 
prioritize the subbasins for future management efforts; 
• Evaluation of local codes and practices in a case study community (Town of 
Easton) to highlight potential smart growth, low impact design (LID), innovative 
wastewater management and other practices to improve management of and limit 
impacts to water resources and habitat areas; 
• Development of a broad set of conclusions from which to build upon in 
subsequent phases of the planning effort; and 
• Development of a detailed scope of work for Phase II of this planning effort. 
 
Section 1 of this report provides a brief introduction. Section 2 describes the significant 
data collection effort required for the development of the water balance tool and for the 
general understanding of the conditions and methods of water management in the 
watershed.  Section 3 of this report describes the significant public outreach and public 
participation component of this project.  Section 4 describes the water balance tool, 
including the methodology, assumptions and results.  Section 5 describes the analysis of 
riparian buffers and land conservation, and Section 6 presents the case study of the Town 
of Easton.  Section 7 presents general conclusions for Phase I of the project, and Section 
8 presents the scope of work for Phase II of the project to develop the Taunton River 
Watershed Management Plan. 
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The Taunton River Watershed 
 
The Taunton River is the longest coastal river in New England that remains unimpaired 
by dams. It has a significant watershed encompassing approximately 562 square miles 
(see Figure ES-1).  The basin contains 108 sub-watersheds1 and full or partial land area 
of 43 municipalities.  It is the second largest watershed in Massachusetts and also one of 
the flattest, with only a twenty-foot elevation drop along its forty-mile main stem length.  
This unique topography makes the wetlands within the watershed somewhat vulnerable 
to dewatering as a consequence of unbalanced consumptive uses of water throughout the 
watershed.  Saltwater intrusion in some wells already occurs as far as twelve miles 
upstream with tidal influences and as far as eighteen miles upstream from the mouth of 
the river.  The relatively flat topography may also make this watershed and its riverine 
ecosystem particularly vulnerable to the effects of global warming and sea level rise. 
 
The watershed is generally characterized by low-permeability (glacial till) soils with 
more limited sand and gravel (outwash) soils, shallow depths to groundwater and 
numerous wetlands.  While these features represent significant constraints to 
(conventional) wastewater disposal and exacerbate stormwater runoff issues, they also 
afford unique habitats for both aquatic and terrestrial wildlife. 
 
The watershed supports 45 species of fish (including the very rare, native sturgeon) and 
many species of shellfish, including seven types of freshwater mussels.  The watershed 
provides a habitat for 154 species of birds, including 12 considered rare or threatened/ 
endangered.  The watershed is also home to the river otter, mink, and gray fox.  It is 
home to deer and often more common wildlife.  The 16,950-acre Hockomock Swamp is 
one of the largest wetlands in New England and a habitat for numerous, common 
uncommon and rare species.  Additionally, the watershed’s archaeological treasures date 
back 10,000 years.   
 
                                                 
1 Sub-watersheds: Typically considered the drainage area upstream from the confluence of 2 second-order 
streams, ranging in size from 5 to 10 square miles. 
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Importance of a Long-Term Watershed Management Plan 
 
The Taunton River and its watershed provides important functions and values to both 
humans and its diverse ecosystems.  The watershed is the source for nearly all drinking 
water for the communities, either through public water supply systems or through an 
array of individual private wells.  It is the source for water for irrigation of golf courses, 
lawns, and agriculture.  The cranberry industry, still active in the Taunton watershed is 
heavily dependent on the availability of water for growing and harvesting its crop.  In 
addition to water supply, the Taunton watershed also serves as a receiving area for 
wastewater from these same communities, both through centralized wastewater collection 
and treatment facilities and through individual on-site septic systems.  The watershed also 
provides a vast area for development such as housing, businesses, schools, shopping 
areas, and industry; however, traditional development of land renders large areas of the 
land surface impervious, reducing the ability of the watershed to soak up rainwater and 
increasing the demand for drinking water supply and wastewater management.   
 
The Taunton River Watershed area is poised to experience significant growth as 
commuter rail service expands through this area and the Boston metropolitan area 
continues to expand to include communities further and further from the city.  These 
seemingly competing uses of the finite water resources in the watershed create an 
unmistakable need for long-term innovative and pragmatic planning to ensure the long-
term availability of clean water to meet both human and ecological needs.  Watershed 
planning provides a framework to protect, preserve, and restore the water resources and 
related ecosystems that communities depend on for so many reasons. 
 
Data Collection  
 
An important part of the Phase I effort consisted of developing a high-quality database of 
key information.  This data collection effort was focused primarily on compiling water 
use and wastewater information that is relevant to understanding the current hydrologic 
exchange in the watershed.  This information is not generally readily available in the 
same way that other relevant information, such as impervious cover data, land use data, 
wetlands and waterways coverage data, and surface geology data, is available.   
 
Specifically, the categories of data that were collected and processed include: 
 
• Service area maps for public water distribution systems and public wastewater 
collection systems.  Water and sewer line locations were mapped using a 
geographic information system (GIS) and cross-referenced against parcel maps to 
create estimated service areas for each community.  The inverse of these maps 
indicates areas that use private water wells and on-site septic systems. 
• Estimates of inflow and infiltration into the public wastewater collection systems.  
The length of sewer infrastructure in each subbasin was used to estimate the 
volume of water that is lost annually to inflow and infiltration into the sewer lines. 
• Groundwater and surface water withdrawals permitted and registered through the 
Massachusetts Water Management Act (WMA).  The existence, location, 
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permitted or registered withdrawal volumes and actual reported annual 
withdrawal volumes were compiled for facilities in the Taunton Watershed.  
These represent large withdrawals generally over 100,000 gallons per day. 
• Watewater discharges permitted through the Massachusetts Groundwater 
Discharge Permit (GWDP) program.  The existence, location, permitted or 
discharge volumes and actual reported discharge volumes were compiled for 
facilities in the Taunton Watershed.  These represent large discharges generally 
over 10,000 gallons per day. 
• Surface water discharges permitted through the National Pollutant Discharge and 
Elimination System (NPDES).  The location, permitted and reported discharges 
for the individual NPDES permits in the watershed were compiled.  These 
generally represent large surface water discharges, primarily from wastewater 
treatment facilities, in the watershed. 
 
Data and information were collected and verified through a combination of sources, 
including websites from regulatory agencies, water and wastewater planning reports, 
regulatory reporting forms, databases from MA Department of Environmental Protection 
(DEP), personal communication with and mapping provided by municipal public works, 
water and sewer departments, and personal communication with MA DEP staff.  
Summary tables of the collected data as well as a detailed description of the data 
collection and processing methods are provided in Section 2 of this report, and the full 




The public outreach and public participation component of this project included a range 
of public meetings, an outdoor watershed appreciation day, and a project website.  The 
goal of this component was to bring the public into this watershed planning process, 
educate the public about the data collection and assessment effort, educate the public 
about a number of smart growth, LID and other land use planning and engineering 
concepts that may be utilized in the watershed plan, solicit input on plan priorities from 
different interest groups, and develop a network of interested participants for future 
planning efforts.  Public outreach and public participation will continue to be an integral 
part of the Taunton River Watershed planning effort.  The project website will continue 
to be a public resource for information about this project: 
www.horsleywitten.com/tauntonwatershed.   
 
Water Balance Tool 
 
The water balance in a watershed describes the natural equilibrium of inputs and exports 
of water from the watershed when there is no human alteration of the watershed system.  
Alterations to this natural water cycle are registered when human development occurs in 
the watershed.  These alterations occur primarily as a result of the human necessities of 
water supply withdrawals, wastewater discharges and stormwater runoff associated with 
land uses.  This development changes the volumes and rates of water exchange between 
precipitation, surface water, groundwater and the atmosphere, and can be observed 
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through changes in the base flow of streams, changes in the extent of wetlands, changes 
in the combination of plants and animals that inhabit wetland and riparian areas, and even 
potentially changes in the microclimates that occur in the watershed.       
 
For the purposes of this study, base flow in streams was used as the primary indicator for 
understanding impacts to the water balance.  Base flow is the flow that sustains a stream 
between precipitation and runoff events.  It is derived from groundwater discharge into 
the stream and from surface water storage released from wetlands and impoundments.  A 
planning-level tool was developed as part of this study to evaluate the hydrologic impacts 
associated with water supply withdrawals, wastewater discharges and stormwater runoff 
associated with land uses.  The method uses a mass balance approach that accounts for 
net changes in groundwater recharge as it relates to base flow to streams and wetlands on 
an annual basis.  It estimates stream base flow changes resulting from water withdrawal, 
water transfer, wastewater discharges and stormwater runoff associated with different 
land uses.   
 
Specifically, the water balance tool evaluated the fate of water in 108 individual 
subbasins within the Taunton watershed for variables associated with precipitation, 
natural recharge, water supply, wastewater management, and stormwater runoff.  The 
tool was employed under two different scenarios:  the first looks at only water 
withdrawals and discharges that affect groundwater levels, and the second incorporates 
large, regular surface water withdrawals and discharges as well.  The water balance tool 
revealed that many sub-watersheds in the upper Taunton Watershed are highly out of 
balance compared to natural conditions as a result of water transfers.  Most of the 
imbalances are negative, meaning that water is being lost from the watershed.  Figures 
ES-2 and ES-3 present the results of the water balance analysis under the two scenarios.  
These results will help to prioritize implementation measures in Phase II of the planning 
effort.  The tool itself can also be used to evaluate alternative management scenarios such 
as changes in wastewater collection systems, water conservation measures to reduce 
water withdrawal volumes and improved stormwater management.  
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Figures ES-4 and ES-5 present the watershed-wide water balance results.  When 
anthropogenic groundwater withdrawals and discharges are accounted for across the 
watershed, as a whole, the analysis shows that urbanization has resulted in net losses in 
groundwater recharge (-6.2%).  Figure ES-4 is a graphical representation of the various 
water withdrawal and recharge categories and quantities, excluding surface water 
withdrawals and discharges, for the Taunton watershed as a whole.   
Figure ES-4 - Taunton Watershed Balance, Excluding Surface Water 














































A significant portion of the recharge deficit is, however, returned to streams via surface 
discharges of wastewater regulated by NPDES permit program.  When accounting for 
NPDES discharges as well as surface water withdrawals (usually from larger water 
systems, such as the Attleboro system withdrawing from the Wading River and the 
Brockton System withdrawing from Brockton Reservoir and Monponsett Pond), the 
watershed-wide analysis shows a net increase in total watershed baseflow of 
approximately 2%.  In other words, at the full watershed scale, anthropogenic losses of 
natural baseflow that had previously been provided by precipitation-derived recharge 
have been compensated for the discharge of treated wastewater from sources located 
outside the watershed.  This is presented in Figure ES-5.   
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Figure ES-5 - Taunton Watershed Balance, Including Surface Water 














































Analysis of Riparian Buffers and Land Conservation 
 
The study included an assessment of the condition of ecological buffers to surface water 
resources, as well as the level of land conservation in the watershed.  As with the water 
balance assessment, this was performed at the subbasin scale and will help to prioritize 
subbasins for future management efforts to protect existing open space and vegetated 
buffers.  This assessment helps to illustrate that there are significant areas of ecological 
importance that remain in relatively healthy condition and warrant future protection.   
 
Watershed Case Study: Town of Easton 
 
The Town of Easton was selected as a case-study community to help illustrate how some 
of the issues related to the watershed plan apply on the ground.  Participants from the 
town of Easton showed particular interest in this study and provided more detailed 
information related to conditions and regulatory structure in Easton, and hosted a 
workshop in their community.  Within Easton, we evaluated the Coweeset subbasin using 
the water balance model and the natural buffer assessment.  A review of the local code 
was conducted, including the Zoning Bylaw, the Subdivision Rules and Regulations and 
the Wetlands Protection Bylaw as well as other local planning documents.  The purpose 
of this review was to evaluate the existing mechanisms and techniques being used in 
Easton to manage water resources, wastewater, land use and growth, and then to 
recommend improvements to the local code.  This case study can serve as an example for 
other communities and as a guide for future work under Phase II. 
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Major Study Conclusions 
 
Several key findings from this Phase I study are as follows:
 
1. Despite extensive data collection efforts, information remains partially incomplete 
for some communities’ water infrastructure, withdrawal rates, and source 
locations; as well as sewer infrastructure, and discharge rates and locations. 
2. The water balance analysis shows that urbanization and related water usage have 
resulted in hydrologic shifts throughout the Taunton watershed.  
3. The implications of water balance shifts can be significant ecologically, and can 
affect sensitive wetland systems that are highly dependent on certain hydrologic 
flow regimes. 
4. Progressive amendments to local land use codes, particularly Subdivision Rules 
and Regulations, but also potentially wetlands protection and stormwater 
management codes, are needed to expand these stormwater controls throughout 
the watershed.   
5. Public education training of local government officials was deemed to be the 
highest priority for the management of the watershed, according to participants at 
Phase I public participation meetings. 
6. A comprehensive wastewater management approach is needed throughout the 
watershed. 
7. There is a need to re-think development patterns, particularly sprawl-type 
patterns, that are largely controlled by the local land use codes of the 43 member 
communities.   
Recommendations for Phase II 
 
The final product of Phase I was to develop a scope of work for the next phase of the 
Taunton River Watershed Management Plan.  Phase II will build on the data collection 
and assessment work performed in Phase I, and will provide a more targeted watershed 
management approach, which includes more detailed recommendations and 
demonstration projects throughout the watershed.  Public outreach and public 
participation will continue throughout Phase II, with the goal of building on the existing 
network of interested stakeholders and working directly with more municipal volunteers 
and decision-makers as well.  A set of demonstration projects will be implemented 
throughout the watershed to illustrate management practices in three main subject areas:  
1) Stormwater/ LID retrofits; 2) Wastewater management solutions; and 3) Habitat 
restoration.  Phase II will also include an in-depth code analysis and reform project for 
two local watershed communities to illustrate the potential for code reforms to address 
issues of water imbalance, water quality problems, and/or preserving or restoring habitat 
areas.  In addition, there will be six public workshops throughout the watershed to 
educate stakeholders about smart growth and LID techniques, using the Phase I data and 
assessment as a basis for discussion.  Phase II of the Taunton River Watershed 
Management Plan will be documented in a final report that describes the targeted 
implementation measures demonstrated in Phase II and how to apply them more broadly 
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across the watershed.  Phase II is expected to be completed in a timeframe of 
approximately 18 months, beginning in earnest in January 2009.  
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